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[5 7] ABSTRACT 

A recoil assembly for an automatic ?rearm, including 
a reciprocating bolt and carrier assembly, has a hy 
draulic buffer to provide a reduced rate of fire and 
prevent wide ?uctuation in the round to round rate of 
?re. The buffer includes a piston which pushes hy 
draulic fluid through an ori?ce when depressed by the 
bolt and carrier assembly at the end of its recoil 
stroke. When the bolt and carrier assembly begins to 
displace the piston, hydraulic retardation is immedi~ 
ate. A spring loaded sliding seal pushes the hydraulic 
?uid through the ori?ce during the return stroke 
which returns the piston to its original extended posi 
tion. The buffer also prevents carrier bounce and pro 
motes a mild recoil shock. 

3 Claims, 4 Drawing Figures 
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HYDRAULIC BUFFER ASSEMBLY FOR 
AUTOMATIC OR SEMIAUTOMATIC FIREARM 

BACKGROUND OF THE INVENTION 

This invention relates to semiautomatic and auto 
matic ?rearms and more particularly to buffers there 
for. The invention also relates to automatic ?rearms 
which incorporate a means to reduce the rate of ?re 
during automatic operation. 

It has been found that in most automatic ?rearms, it 
is necessary to cushion the load imparted to the frame 
of the ?rearm by the sudden stoppage of movement of 
the bolt and carrier assembly at the termination of 
recoil. This is usually accomplished by providing a 
resilient buffer at the rear of the bolt and carrier assem~ 
bly or at the endof the receiver. Various forms of 
buffers are known in the art. For example, the buffer 
may travel with the bolt and carrier assembly or be 
?xedly mounted in the receiver. An-example of the 
former is shown in US. Pat. No. 3,366,01 l. The buffer 
of this patent is in current use in the M-l6 ri?e and 
serves a dual function in that it not only cushions the 
impact at the‘termination of recoil, but also prevents 
rebound or bounce of the bolt carrier of the bolt and 
carrier assembly after it slams into the breech end of 
the bai'rel. As discussed in detail in the patent, such 
rebound can prevent" adequate ?ring pin protrusion 
from the bolt face. 
Hydraulic buffers which serve to reduce the rate of ' 

?re of automatic weapons are known in the art. One 
such buffer includes a directly spring loaded piston 
which must ?rst compress its spring before encounter 
ing hydraulic resistance from the fluid which ?lls only a 
portion of the piston’s chamber, the remaining portion 
being occupied by air. A disadvantage of this buffer is 
that it does not provide immediate hydraulic retarda 
tion and that the air therein is heated by compression, 
in addition to causing foaming of the hydraulic ?uid. 

SUMMARY OF THE INVENTION 
A recoil assembly of the invention not only ‘cushions 

and prevents carrier rebound, but also functions to 
substantially reduce the rate of automatic ?re, as the 
following will make evident. ' - 

A recoil assembly of the invention'includes a buffer 
having ‘a tubular housing sealed at the rear end by a 
bumper adapted to engage the end of a receiver exten 
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sion and by a piston at the front end adapted'to engage ‘ 
a reciprocating bolt and carrier ‘assembly. A spring, 
seated upon the bumper, urges a sliding seal in a for 
ward direction. The volume between the seal and the 
piston is ?lled with hydraulic ?uid and contains an 
ori?ce, ?xedly mounted in the housing for furnishing 
hydraulic resistance to movement of the piston. 

In accordance with the invention, the buffer‘ travels 
with the end of an operating spring which is seated 
against a ?ange thereof. At the end of the recoil stroke, 
the momentum of the bolt and carrier assembly causes 
depression of the piston from its original extended 
position, thereby increasing the time interval of the 
recoil stroke. During the return stroke, the spring 
loaded seal within the buffer pushes ?uid through the 
ori?ce in the opposite direction, thereby to return the 
piston to its original position. Since a buffer of the 
invention has its interior volume between the seal and 
the piston ?lled with ?uid, hydraulic resistance com 
mences as soon as the piston is displaced. 
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. It has been found that a buffer of the invention is not 
only advantageous with respect to a reduction in the 
rate-of automatic ?re, but additionally furnishes a more 
consistent rate of ?re between rounds in automatic 
operation. This is attributable to the cushioning action 
of the hydraulic ?uid which is forced through the ori 
?ce and displaces the sliding seal. This action substan 
tially ‘dissipates the remaining kenetic energy in the 
opening components of the bolt and carrier assembly. 
Consequently, the only energy available to return the 
bolt and carrier assembly to the battery position is that 
energy stored in the compressed operating spring, there 
being no bouncing forward from the end of the receiver 
extension. Since only the operating spring tends to 
return the bolt and carrier assembly from the recoil 
position to the battery position, a more uniform return 
velocity is occasioned; and hence, the round to round 
rate of ?re exhibits less variation. Also, since a'buffer of 
the invention more ef?ciently dissipates excess recoil 
energy and thereby minimizes shock due to recoil, it is 
useful in semiautomatic ?rearms as well. 
Accordingly, it is a primary object of the invention to 

provide a recoil assembly for an automatic ?rearm 
which reduces the rate of ?re thereof during automatic 
operation. 
Another object is to provide a buffer for an auto 

matic ?rearm which engenders a more consistent rate 
of ?re during automatic operation. 
Yet another object is to provide a buffer which pre 

vents bolt carrier bounce. 
A further object is to provide a buffer for an auto 

matic ?rearm which furnishes immediate hydraulic 
retardation of the bolt and carrier assembly when the 
buffer ?rst contacts the receiver extension. 
A still further object is to provide a buffer for an 

automatic or semiautomatic ?rearm which minimizes 
recoil shock. ' 

These and other objects and advantages of the inven 
tion will become more readily apparent from the fol 
lowing detailed description, when taken in conjunction 
with the accompanying drawings, in which: 
FIG.'1 is a fragmentary side elevational view, par 

tially broken away and partially in section of an auto 
matic ?rearm incorporating a recoil assembly of the 
invention, with the components thereof in the battery 
position. 
FIG. 2 is a side elevational view similar to that of FIG. 

1, with the components thereof in the recoil position. 
FIG. 3 is a top plan sectional view showing the com 

ponents of the recoil assembly and the bolt and carrier 
assembly as battery position is approached after recoil. 
FIG. 4 is a graph comparing the round to round rate 

of ?re of a 20 round burst for automatic ?rearms incor 
porating a conventional recoil assembly and a recoil 
assembly of the invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

Referring to the drawings, and more particularly to 
FIG. (1, .there is shown a gas operated ?rearm 10. A 
receiver 12 has a chamber 14 for receiving a bolt and 
carrier assembly 15. The rear portion of chamber 14 is 
de?ned by a receiver extension 16 located in the stock 
18. Connected to the forward portion of the chamber 
vl4 is a barrel 20 having a cartridge chamber 22 in 
which a cartridge 24 may be positioned. 
The trigger mechanism, generally shown at 26, is 

similar to the mechanism described in US. Pat. No. 
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3.236,l55, issued Feb. 22, 1966 and is not described in 
detail herein since it forms no part of the present inven 
tion. Suffice it to say, for the purposes of this invention. 
that upon pulling a trigger 28 of trigger mechanism 26, 
a spring-biased hammer 30 is released to rotate clock 
wise through a slot 32 of a bolt carrier 34 (FIG. 3) and 
eventually strike a ?ring pin 36 for ?ring cartridge 24. 
The ?ring of cartridge 24 causes the bullet to travel 
outwardly through the bore of the barrel 20 under the 
impetus of the expanding gases. Some of these gases 
are diverted through a gas port (not shown) and ulti 
mately reach a passage 38 in the bolt carrier 34, where 
upon automatic recoil of the bolt carrier 34, and subse 
quently a bolt 40 carried thereby, occurs. The auto 
matic recoil of the bolt and carrier assembly 15 results 
in ejection of the spent cartridge and subsequent cham 
bering of a new cartridge 24 positioned in a magazine 
42. 
The construction of the means for providing the au 

tomatic recoil are depicted and described in U.S. Pat. 
No. 2,951,424, issued to E. M. Stoner on Sept. 6, 1960. 
As more fully set forth in the Stoner patent, a chamber 
44, de?ned by a ?ange on the bolt 40 and the bolt 
carrier 34, ?lls with high pressure exhaust gas upon the 
?ring of a cartridge 24, thereby driving the bolt carrier 
34 rearwardly within chamber 14 against the bias of an 
operating spring 46. This action initially causes an an 
nular shoulder 48 of the bolt carrier 34 to contact the 
flange 50 of the ?ring pin 36 while simultaneously, by 
virtue of the lost motion connection between the bolt 
carrier 34 and the bolt 40, causing a bolt cam pin 52 to 
travel in a helical slot 54 cut in the bolt carrier 34. 
Movement of the bolt cam pin within the helical slot 54 
produces rotation of the bolt 40 with respect to the 
nonrotating bolt carrier 34, the latter being held against 
rotation by the engagement of a carrier key 56 on the 
bolt carrier 34 and a longitudinal groove 58 in the 
receiver 12. Rotation of the bolt 40 results in the regis 
try of lugs 60, fashioned on the end of the bolt 40, and 
the slots between the inwardly extending lugs 62 on the 
breech end of the barrel 20, thereby permitting rear 
ward movement of the entire bolt assembly 15 upon 
continuing recoil of the bolt carrier 34. The rearward 
momentum of the bolt and carrier assembly 15 is ab 
sorbed by the operating spring 46 which, upon dissipa 
tion of the rearward momentum of the bolt carrier 
34(FIG. 2), forces the bolt and carrier assembly 15 to 
return to the battery position of FIG. 1. During the 
recoiling operation, the spent cartridge 24 is ejected 
and on the forward return stroke a new cartridge 24 is 
stripped from the magazine 42 by the bolt 40 and there 
after chambered. Of course, during the latter part of 
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tion in FIG. 1, recoil position in FIG. 2, and shown 
approaching the battery position after recoil in FIG. 3. 
With particular reference to FIG. 3, buffer 64 com 

prises a generally tubular housing 66 having an exterior 
annular guide ?ange 68 which serves as a seat for the 
coaxially positioned operating spring 46, in addition to 
guiding the reciprocating movement of the buffer 64. 
Within the housing 66, a cylindrical cavity 70 extends 
from the rear end to a location adjacent to the front 
thereof. Disposed within the rear end of the cavity 70 is 
a plug 72 which primarily functions as a dust seal and 
spring retainer but also acts as a bumper to further 
minimize shock waves and vibrations when the buffer 
contacts the end of the receiver extension 16 at recoil 
position. The plug 72 is press ?tted in the cavity 70 and 
may be made of polyurethane of high durometer hard 
ness. At the front end of the cavity 70 is a slideably 
mounted piston 74 having an enlarged diameter circu 
lar front portion or head 76, the periphery of which 
slides along the wall of the receiver extension 16 as 
does the periphery of the ?ange 68. The respective 
peripheries of the ?ange 68 and the enlarged diameter 
portion 76 of the piston 74 are each provided with 
three circumferentially spaced ?ats to minimize air 
pressurization within the receiver extension 16 during 
recoil. As depicted in FIG. 3, the piston 74 has an 
annular groove which receives an O-ring 78 and a lon 
gitudinal slot 80 extending transversely therethrough 
for receiving a forward travel limiting pin 82 ?xedly 
secured in aligned holes in housing 66. The cavity 70 is 
of a greater diameter at the front end in order to pro 
vide clearance for the ?llet under the head 76 of the 
piston 74 and prevent cutting of the O-ring 78 by the 
edges of the holes in which the pin 82 is mounted. A 
compression spring 84, seated against the bumper 72 
urges a sliding seal 86 having a peripheral O-ring for 
wardly within the cavity 70. Interposed between the 
seal 86 and the rear face of piston 74 is a cylinder 88 
brazed at 89 to the wall of the cavity 70 so as to de?ne 
variable volume chambers 90 and 92. The cylinder 88 
embodies an ori?ce or passage 94 for restricting the 

. ?ow of hydraulic ?uid (preferably MIL-I-I-5606) which 

45 

the return stroke, the bolt lugs 60 pass through the slots , 
between the lugs 62, whereupon the bolt 40 is rotated 
to the locked battery position by the sliding contact 
between the walls of the slot 54 and the cam pin 52. 
According to the present invention, the recoil assem 

bly includes the previously mentioned operating spring 
46 and a buffer, generally designated 64, mounted for 
axial sliding movement in forward and rearward direc 
tions within the receiver extension 16 in such a manner 
that it is adapted to compress the operating spring 46 
during rearward movement and be propelled by the 
operating spring during forward movement from recoil 
position to battery position. It should be noted that the 
buffer 64 is somewhat similar in exterior physical ap 
pearance to the buffer shown in the previously men 
tioned patent. The buffer 64 is shown in battery posi 
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?lls the volume between the piston 74 and the sliding 
seal 86. 
When the piston 74 is moved inwardly toward the 

depressed position, with respect to the housing 66, 
hydraulic ?uid ?ows from chamber 92 to chamber 90 
via the ori?ce 94. The volume of chamber 92 is conse 
quently decreased, whereas the volume of chamber 90 
is increased due to the rearward sliding of the seal 86 
against the bias of the spring 84. Releasing the inward 
force on the piston 74, results the seal pushing hydrau 
lic ?uid (under the urging of spring ‘84) through the 
ori?ce 94 from the chamber 90 to the chamber 92. 
Hence, the piston 74 is in essence spring biased toward 
the extended position. Of course, during the extension 
of the piston 74, the volume of chamber 90 decreases 
while the volume of chamber 92 increases. ' 

OPERATION 

In automatic operation of the ?rearm, the recoil 
assembly operates as follows: Trigger 34 is pulled to 
allow the hammer 30 to strike the ?ring pin 36 to ?re 
a cartridge 24 chambered in the barrel 20. The expand 
ing gases impel the bolt carrier 34, and subsequently 
the bolt 40, rearwardly from the battery position. 
The piston 74, which was originally'fully extended 

with the left wall of the slot 80 in contact with the pin 
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82, initially moves a small distance relative to the hous 
ing 66 toward the retracted position as the bolt carrier 
34 begins its rearward movement. During further re 
coil, the bolt and carrier assembly 15 and the buffer 64 
travel in unison toward the recoil position against the 
bias of spring 46 while the piston 74 moves forwardly 

‘ back to extended position. It should be noted that the 
spring 84 must be suf?ciently stronger than the operat 
ing spring 46 to prevent depression of the piston 74 
during this further recoil until the bumper 72 contacts 
the end wall of the receiver extension 16. At the end of 
the recoil stroke bumper 72 bottoms against the end 
wall of the receiver extension 16. The bolt and carrier 
assembly 15 continues its movement toward its recoil 
position by moving piston 74 from the extended to the 
retracted position. In FIG. 2, the bolt carrier 34 has 
attained the recoil position wherein the piston 74 is 
fully depressed with its head in contact with housing 66 
and the right wall of slot 80 spaced from the pin 82. 
Next, the operating spring 46 drives the buffer 64, and 
hence the bolt carrier 34, forwardly toward the battery 
position. During this return stroke, the piston 74 moves 
from the retracted position to the extended position as 
the sliding seal 86 pushes fluid through the ori?ce 94. 
Before the bolt carrier 34 hits the breech end of the 
barrel '20, piston 74 assumes the fully extended posi 
tion. The piston 74, which, of course, is always in 
contact with the rear end of the bolt carrier 34, stops 
with the bolt carrier 34 as the latter hits the breech end 
of the barrel 20. However, the inertia of the other parts 
of the buffer 64 \will minimize bounce of the bolt carrier 
34 as the fluid pressure on the rear of the piston 74 
momentarily increases. In this regard, the extent of 
travel of the housing 66 over the piston 74 is very small. 
The housing 66 then returns rearwardly such that the 
piston 74 is fully extended prior to the next cycle. 
As illustrated in the graph of FIG. 4, which was de 

rived from actual test results, a buffer of the invention 
achieves a rate of ?re reduction of about 240 rounds 
per minute (RPM) over that of a buffer as shown in 
US. Pat. No. 3,366,011 while reducing the rate of ?re 
variation between rounds, thereby to smooth out the 
operation of the ?rearm. ' 
Obviously many variations and modi?cations are 

possible in light of the above teachings without depart 
ing from the scope or spirit of the invention, as set forth 
in the subjoined claims. For example, the invention is 
applicable to a blowback operated weapon, such as a 
submachine gun, wherein the bolt and carrier assembly 
is constituted by a single mass of material. In addition, 
the ori?ce of the buffer could be constituted by a wall 
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6 
in the~cavity and a passage in, or exteriorly of, the 
housing. 
What is claimed is: 
1. An improved semiautomatic or automatic ?rearm 

of the type having a receiver with a longitudinal cham 
ber, a bolt and carrier assembly mounted in the cham 
ber for reciprocating movement between recoil and 
battery positions, a buffer, having a cavity means, 
mounted in the chamber in contact with the bolt and 
carrier assembly for movement therewith, spring means 
to urge the buffer into contact with the bolt and carrier 
assembly for biasing the bolt and carrier assembly 
toward the battery position, and wherein the improve 
ment comprises: 
a piston mounted in the cavity means for reciprocat 

ing movement between extended and depressed 
positions, the piston being in contact with the bolt 
and carrier assembly; 

a sliding seal movably mounted within the cavity 
means; 

ori?ce means operatively interposed between the 
piston and the seal to establish ?rst and second 
variable volume chambers in the cavity means re 
spectively adjacent to the seal and the piston in 
restricted fluid communication; 

hydraulic ?uid ?lling the ?rst and second variable 
volume chambers when the piston is in extended 
and depressed positions such that depression of the 
piston reduces the volume of the second variable 
volume chamber and increases the volume of the 
?rst variable volume chamber by pushing the ?uid 
through the ori?ce means and such that subsequent 
movement of the seal toward the piston decreases 
the volume of the ?rst variable volume chamber 
and increases the volume of the second variable 
volume chamber by pushing the fluid through the 
ori?ce means; and 

means to bias the seal toward the piston so as to exert 
a ?uid pressure on the piston which urges the pis 
ton to the extended position. 

2. The improvement of claim 1 wherein the buffer is 
of the type having a bumper mounted thereupon for 
engaging the wall of the longitudinal chamber in the 
recoil position of the bolt and carrier assembly for 
minimizing shock and wherein the bias means com 

prises: 
a spring in the cavity means seated against the bum 
per and the seal. 

3. The improvement of claim 1 wherein the bolt and 
carrier assembly is of the type which comprises a bolt 
carrier and a bolt mounted thereupon such that a lim 
ited lost motion connection exists therebetween. 

* * * =l< * 
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